The Effect of Early Spring Clipping and the Level of Nitrogen Fertilizer on the Yield of Improved Pastures, North Logan, Utah by Sumrit, Dechar
Utah State University 
DigitalCommons@USU 
All Graduate Theses and Dissertations Graduate Studies 
5-1971 
The Effect of Early Spring Clipping and the Level of Nitrogen 
Fertilizer on the Yield of Improved Pastures, North Logan, Utah 
Dechar Sumrit 
Utah State University 
Follow this and additional works at: https://digitalcommons.usu.edu/etd 
 Part of the Soil Science Commons 
Recommended Citation 
Sumrit, Dechar, "The Effect of Early Spring Clipping and the Level of Nitrogen Fertilizer on the Yield of 
Improved Pastures, North Logan, Utah" (1971). All Graduate Theses and Dissertations. 3317. 
https://digitalcommons.usu.edu/etd/3317 
This Thesis is brought to you for free and open access by 
the Graduate Studies at DigitalCommons@USU. It has 
been accepted for inclusion in All Graduate Theses and 
Dissertations by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 
THE EFFECT OF EARLY SPRING CLIPPING AND THE LEVEL OF ~ITROGEN 
Approved : 
FERTILIZER ON THE YIELD OF IMPROVED PASTURES, 
NORTH LOGh~ , UTAH 
by 
Dechar Sumrit 
A thesis submitted in partial fulfillment 
of the requirements for the degree 
of 
!!ASTER OF SCIENCE 
in 
Soil Fertility 
UTAH STATE UNIVERSITY 
Logan , Utah 
1971 
ii 
To the family " Sumrit " 
iii 
ACKNO\<LEDGMENTS 
I am extremely thankful to Dr . Paul D. Christensen for his useful 
guidance, helpful criticism, and untiring assistance throughout the 
duration of this study. My thanks are also due to his family for 
their helps during the time of investigation . 
I give sincere thanks to Dr . R. L. Smith , Head of the Department 
of Soils and Heteorology, for his great academic advice, criticism, 
and provision of financial support for this research . Grateful thanks 
are due to Dr . DeVere R. McAllister for his valuable suggestions and 
criticism and for serving as a member of the advisory committee . 
wish to thank also Dr . Rex Hurst of the Comp uter Science Department and 
Mr. Bruce Allen for their help in running the computer for this experi-
ment and to thank Mr. Reuel Lamborn of the Soils and 'le teorology 
Department for chemical analyses. Hy thanks also go to Mrs. Janice 
Allen for typing the manuscript. 
am grateful to the Thai government and Ame r ican government , 
Agency for Internat ional Development , for an award of a scholarship 
and to the Land Development Department of Thai land for a grant of 
special leave . 
To my parents, father Nipont and mother Prayad, my wife Sirirat, 
son Detcharat (4 1/2) and daughter Mattanapan (3),. brother Pradit and 
sister Arpa , this work is lovingly dedicated . 
·nechar Sumr it 
TABLE OF CONTENTS 
ACXNOHLEDGEMENTS 
LIST OF TABLES 
LIS T OF FIGURES 
ABSTRACT 
INTRODUCTION 
REVIE\-1 OF LITERATURE 
Performance of pasture mixtures 
I n fluence of clipping management on the total yield and 
longevity of species in an improved pasture 
Influence of nitrogen fertilization on the yield of an 
improved pasture 
METHODS AND MATERIALS 
Experimental design 
Ni trogen fertilization 
Clipping frequency 
Yie ld data 
Chemica l analysis for nitrate nitrogen 
EXPERIMENTAL RESULTS AND DISCUSSION 
Total seasonal y ield . 
Response to nitrogen fertilization 
Response to early spring c lipping . 
Response at each summer harvest 
Effec t of fertilizer on each summer harvest 
Effect of spring clipping on each summer harvest 
In teraction of clipping x fertilizer . 
Influence of fertilizer and spring clipping on each 
summer harvest 
Percent dry weight 
Respons e to nitrogen fertilization 
Res ponse t o spring clipp ing . 
Dry weigh t at each summer ha r ves t • 
iv 
Page 
ii i 
vi 
v:!J;ii 
ix 
1 
10 
10 
12 
12 
14 
14 
15 
15 
16 
16 
20 
20 
22 
22 
23 
25 
25 
25 
25 
TABLE OF CONTENTS (Continued) 
Influence of fertilizer an summer harvest 
Influence of spring clipping on summer harves t 
Percentage of grasses 1n grass-legume mixture 
Response to nitrogen fertilization 
Response to early spring clipping . 
S ununer trends in grasses and legumes 
Influence of fertilization on summer harvest 
Influence of spring clipping on summer harvest 
Nitrate-nitrogen content of the forage 
Total green weight yield 
SUMMARY AND CONCLUSIONS 
LITERATURE CITED 
APPENDIX 
VITA • 
v 
Page 
28 
28 
28 
28 
30 
30 
30 
33 
33 
35 
36 
38 
43 
53 
LIST OF TABLES 
Table 
1. Fertil"zer treatments and dates of application 
2. Dates of spring clippings and summer harvest . 
3. Total dry we"ght yield for three summer harvests as 
influenced by replication 
4. Effect of fertilizer on dry weight y1eld for three summer 
harvests . 
5. Effect of early spring clipping on dry weight yield for 
three summer harvests 
6. Total seasonal dry weight yield at each summer harvest as 
influenced by spring clipping . 
7. Total dry weight yield of early spring clipping 
8. Total seasonal dry weight yield as influenced by e~rly 
spring clipping 
9. Effect of fertilizer on the yield of forage at each summer 
harvest 
10. Total dry t.reight yield for three summer harvests as 
vi 
Page 
12 
13 
17 
17 
18 
18 
19 
21 
21 
influenced by clipping and fertilizer 23 
11 . Yield of forage at each summer harvest as influenced by 
fertilizer and spring clipping 24 
12. Effect of fertilization on percent dry weight 26 
13. Effect of spring clipping on percent dry weight 26 
14. Percent dry we"ght at each summer harvest 27 
15. Percent dry weight at each summer harvest as influenced by 
fernlizacion 27 
16. Percent dry weight at each summer harvest as influenced by 
clipp1ng . 29 
17. Effect of fertilizer on the percentage of grasses 29 
18. Effect of spr1ng clipping on the percentage of grasses 31 
Table 
19 . Percent grasses in each summer harvest 
20. Percent grasses at each summer harvest as influenced by 
f e rt i 1 i za tion 
21. Percent grasses at each summer harves t as influenced by 
spring clipping 
22. Nitrate-nitrogen content a t each summer harvest as 
influenced by early spring cl ipping and fertilizer 
23. Analysis of variance for dry weight 
24. Analysis of variance for percent dry weight 
25. Analysis of variance for grasses (percentage) 
26 . Analysis of variance for green we i ght 
27. Average green ''eight as influenced by replication 
28 . Effect of fertilizer on green weight 
29 . Effect of spring clipping on green weight 
30. Green weight as influenced by clipping and fertilization 
31 . Green weight at each summer harvest 
32 . Green weight at each summer harvest as influenced by 
fertil i zation 
33. Green weight at each summer har vest as influenced by 
clipping . 
34. Green weight a t each summer harvest as influenced by 
clipping and fer t iliza tion 
35 . Proportion of grass to legume as influenced by fertilization 
36 . Proportion of grass to legume as i nfluenced by spring 
clipping 
vii 
Page 
31 
32 
32 
34 
44 
45 
46 
47 
48 
48 
49 
49 
50 
50 
50 
51 
52 
52 
viii 
LIST OF FIGURES 
Figure Page 
1. Field plan showing the arrangement of plots and the 
treatments 11 
ABSTRACT 
The Effect of Early Spring Clipping and the Level of Nitrogen 
Fertilize r on the Yield of Improved Pastures, 
North Logan, Utah 
by 
Dechar Sumri t, Master of Science 
Utah State University, 1971 
Major Professor: Dr. R. L. Smith 
Department: Soils and Meteorology 
The influence of agronomic p r ac tices on forage production and 
chemical composition of grass-legume pasture mix ture was studied at 
the Utah State University Dairy Farm, North Logan, Utah, during 
spring and summer , 1970. The soil is a well-drained Millville silt 
loam that has about a 1 percent slope . It is high in potash, 
phosphorus, and lime , having a pH of 7.9, 
Analysis of the clipping managemen t showed that the early 
spring clipping decreased the yield of forage. The losses in total 
yield due to spring clipping ~<ere approximately four to five times 
the yields received in early spring clipping. The grasses were 
affected more than the legumes. 
The yields of dry forage increased with the increase in 
ix 
fertilizer rates from 0 through 300 pounds of nitrogen per acre. There 
was no advantage to splitting the nitrogen fertilizer of 300 pounds per 
acre into three applications . 
Most of the eftects of spring clipp1ng and nit rogen fe rtilization 
were re fleeted in the first summer harves t. 
The plots fer tilized with ni t rogen produced a higher yield and 
nitrate content than the check plots. Legumes were highe r in nitrate 
on the unfertihzed plots than the grasses , but lower on the fe rtilized 
plots. 
(63 pages) 
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INTRODUCTION 
Pasture management is becoming increasingly important in the 
western United States as well as other regions. Better quality and 
higher yield of pasturage throughout the season are two of the 
essential requirements in successful livestock management . Higher 
yields are associated with better management practices, including 
light and frequent irrigation, grazing control , and adequate ferti-
lization. A good management program should provide high quality 
forage a t minimum cost . 
The yield and quality of forage are related to the amount of 
fertilizer applied as well as to grazing practices . Many farmers 
and ranchers in Utah graze off the early spring grm<th in their 
pastures. This grazing period may be brief or it may go on for 
several weeks. Based on the physiology of perennial grasses and 
legumes, it is likely that this treatment may weaken the plants and 
shorten the longevity of species in the mixture. 
A study was , therefore, undertaken to obtain information on the 
effect of spring clipp ing and fertilization on the total forage yie lds. 
REVIE\v OF LITERATURE 
Performance of pasture mixtures 
Grass-legume pastures are widely grown in the western sta t es as 
well as in other regions . Several researchers have been working on 
the yield and quality of pasture mixtures. The super iority of legume-
grass mixtures over grass or legume grown alone was reported by 
Jethmalani (1962) and \vhitney et al. (1967). Bleak (1968) supported 
these results . He conducted his experiment in central Utah with four 
grasses and nine legumes and reported that the average dry - weight 
yield of grass-legume mixtures produced 984 pounds per ac r e, while 
the grass grown alone produced only 835 pounds per ac r e . Robinson 
(1969) also indicated that legume- grass mixtures in alternate rows 
produced higher forage yields and greater lodging resistance than 
legume alone. 
Much more uniform seasonal forage production was noted with a 
grass-legume mixture than grass fertilized with nitrogen (Wagner , 
1954; Jones, 1967). Schmidt and Tenpas (1965) showed that the average 
yield of mixtures over grasses alone was 24 percen t l ower during t he 
second year , when compared with the first year, while production from 
125-pound nitrogen rate was 50 percent lower . 
Some workers (Godlevskaya, 1965; Jackobs , 1967) mentioned that 
the productivity and aftergrowth capacity of a pasture mixture was 
determined by the legume component. Alfalfa seems to be the best 
component , either among the other legumes or with grass alone . 
Yawalkar and Schmid (1954), Hyer (1954), Jethmalani (1962), and Burger 
et al. (1962) stated that higher dry matter yields throughout the 
season were obtained from the mixtures containing alfalfa. Campbell 
(1963) found in Canada that production increased by about 55 percent 
dry matter for alfalfa-grass mixture over grass alone . 
The studies reported above indicate that grass-legume mixtures, 
especially mixtures containing alfalfa , produce higher yields than 
grass or legume grown alone or even grass fertilized with nitrogen. 
Influence of clipping management on the total yield 
and longevity of species in an improved pasture 
The management of grazing is one of the important factors affect-
ing yields of pasture. Because of the complexity of measuring yields 
under grazing, pa~ture yield data usually are obtained through clipping 
to simulate grazing. It is recognized that grazing and clipping are 
not completely comparable. Under grazing , the manure and urine are 
retained in the field adding fertility to the soil. Furthermore, 
soil compaction, non-uniform harvest1ng, preferenti al grazing of the 
different species, and trampling of some areas are complicating 
factors. 
!1any pasture studies have explored the effects of clipping 
frequency and time of cutting on yield and quality of the forage. 
lvashburn (1931) stated in his review of literature that yields were 
progressively lm;er, but protein increased as the frequency of 
clipping increased. Similar results ~;ere obtained by Qawai (1967) 
in Utah. 
ln Russia , Larin and Gordeeva (1965) concluded from a seven-year 
pasture study that an alternate graz1ng system (inyolving three 
grazings one season and one the next) was preferable to frequent 
grazing each year . The more intensive annual grazing reduced the 
yield in subsequent years. Burton et al. (1969) obtained progressively 
higher yields of coastal Bermudagrass in Georgia by lengthening the 
time between cuttings. The yield f rom a five-week cutting interval 
'"as 58 percent greater than that from the three-week interval. 
Similar results have been reported with legumes . Tesar and 
Ahlgren (1950) obtained higher yields in Wisconsin from four cuttings 
per season than either two or six. In an Ohio study on Vernal alfalfa , 
Parsons and Davis (1960) indicated that a three-cutting schedule 
(every 45 days) produced the maximum yield of dry matter , retained 
the maximum stand, but was lowest in protein. The highest protein 
percentage was obtained under the five-cutting (every 35 days) 
schedule . Comparing a two- and three-cutting schedule on alfalfa, 
Smith (1965) reported that yields of alfalfa for three cuttings were 
only 5 percent higher than two cuttings. The work of Peterson and 
Hagan (1953) , Dotzenko and Ahlgren (1950), Russell et al. (1961), Hunt 
and \vagner (1963), \volf and Smith (1964), and Jethmalani (1962) 
indicates that yields are progressively reduced as the frequency of 
clipping is increased. 
Clipping heights have also received research attention (Hedrick, 
1964; Taylor et al., 1967). Plants clipped closer to the ground, 
providing the crowns are not damaged, usually produce more. 
The effect of time of harvest on the yield and survival of 
species has been investigated. In a review of li terature, Hyer (1954) 
stated that of the total seasonal yield of pasture , 15 percent can 
be credited to April, 35 percent to May , and 17, 14, and 18 percent 
could be credited to June, July, and August, respectively. 
Cutting with respect to stage of crop growth has been studied 
by Sprague and Garber (1950) , Taylor et al. (1960) , Dotzenko and 
Ahlgren (1951), and Dexter (1964). In alfalfa-bromegr ass mixtures , 
Dotzenko and Ahlgren (1951) compared cuttings with respect t o the 
height of the alfalfa in the mixture , from 5 inches through full 
bloom and pod formation. They found that maximum returns in yield 
and quality without stand reduction were obtained by cutting at the 
one-half bloom stage. Data comparing yields of the different cut-
tings (Dotzenko and Ahlgren, 1950; Barker, 1957; Hunt and Wagner, 
1963; Hamilton et al., 1969; Moline and Wedin , 1969) indicated that 
the highest yields were obtained i n the first cutting. 
The information on the effects of early spring grazing or clip -
ping on yields is limited. Jackobs (1952a) reported that the 
maximal seasonal yield of nitrogen was obtained when the cutting 
interval was 37 days and spring clipping was not practiced. 
Some research on spring grazing has been done on rangeland . 
Laycock (1962) stated that heavy spring gr azing caused decreases in 
grasses and forbs. He recommended fall grazing with no grazing in 
the spring. Cook and Stoddart (1964) reported that during 1955-1957 , 
spring harvesting of long-lived perennial forage plants was more 
detrimental to subsequent growth than harvesting during the other 
three seasons . Late spring gr azing appeared to be mo re detrimental 
than early spring grazing . 
The results obtained by several researchers as reported above 
show that the yield of forage increases with infrequent grazing, 
increasing the length of cutting interval, and delaying the fi rst 
cutting . Avoiding spring grazing has been recommended. 
Influence of nitrogen fertilization on 
the yield of an improved pasture 
Numerous studies have involved the use of fertilizers on various 
types of pastures. In general, legumes show little response to 
nitrogen applications. Nitrogen applications on grass-legume pastures 
tend to increase the grass and decrease the legume in the mixture 
(1-!acLeod, 1965). Legumes require a higher level of phosphorus in the 
soil than the grasses . \v here phosphorus is deficient, legumes 
respond markedly (Jackobs, 1952b; Barker, 1957). Cary et al. (1967) 
also reported that liming and fertilizing with phosphorus increased 
the productivity of alfalfa. 
The application of nitrogen to grass and predominantly grass 
pasture mixtures generally results in increased yields (Rogler and 
Lorenz, 1957; Martinet al., 1964; Schmidt and Tenpas, 1965) and 
nitrogen content of the forage. A study with bromegrass in Kansas 
(Carey et al., 1952) showed that nitrogen in the forage increased 
progressively as the rate of nitrogen application increased up to 
200 pounds of nitrogen (N) per acre. Prine and Burton (1956) 
applied nitrogen at rates up to 900 pounds N per acre. They found 
that the nitrate content of the forage increased somewhat in proper-
tion t o the rate of fertilizer application. MacLeod (1965) found 
that protein content of the forage and protein production per acre 
were increased by nitrogen fertilization . Martin et al. (1963) and 
Johnson and Nichols (1969) found that high rates of nitrogen resulted 
in increased protein in the forage. 
In Neb ras ka, under a native sandy ran ge condi tion fertilized wi t h 
0 , 15, 30, and 60 pounds N per acre as ammonium nitrate, Burzlaff et 
al. (1968) showed that yields of forage were increased significantly 
as a result of application of 30 and 60 pounds N per acre. Gawa i 
(1967), Burton et al. (1969) , and Wilrnan (1970) found that dry matter 
production of grass increased with increase in hitrogen fe rtilizer 
rates. Under Southern Africa condit ions, Birch (1967) showed t hat 
increasing the fertilizer from 0 to 300 pounds of nitrogen per morgen 
per annum resulted in a near linear increase in t he yield of dry 
matter of love grass (Eragrostis curvula), and it appeare d that more 
than 400 pounds of nitrogen per morgen per annum was requi red for 
maximum herbage yields. 
Robinson and Sprague (19.52) in research conducted in Pennsylvania 
reported that nitrogen fertilization grea tly increased dry mat ter 
yields of a grass-legume mixture both on irriga ted and non-irrigated 
plo t s. A study was conduc ted in North Dakota by Russell et al. (1961). 
Th is research involved b r omegr ass -alfal fa yields as i n fluenced by 
moisture levels and nitrogen fer tilizer rates. They pointed out that 
yields of forage doubled wi th 40 pounds of nitrogen per ac re a t low 
moisture levels. Yields trip~ed with 80 pounds nitroge n per acre . 
On plots associated with irrigation in Utah, Jethmalani (1962) s tated 
t ha t with each in cremen t of 50 pounds of nitrogen per acre , a signifi-
cant increase in overall production of forage was obtained. 
Maintenance of the desired proportion of grass to legumes in 
pasture mixtures is difficult. To some extent, fertilizer can be 
used to adjust the proportion of grass and legume in the mixture . 
Various workers (Blaser and Brady, 1950; Parson , 1958; Knight, 1967; 
8 
Kresge, 1964) have found that excess nitrogen fertilizer tends to 
decrease the proportion of legumes in the mixture. Maas et al. (1962) 
reported that the clover percentage in a grass - clover mixture was 
reduced from 23 percent in the check to 16 percent where nitrogen was 
applied at the rate of 75 pounds per acre . Further decreases in 
clover were found with heavier nitrogen applications . Where phosphorus 
is deficient in the soil, Utah field tests have demonstrated that the 
application of phosphate may increase the legume component of the 
mixture (Pittman and Nielson, 1950). 
Research has shown that pasture yield response is influenced by 
the time of fertilizer application. The yield data from field tests 
in Utah (Christensen , 1965) showed greater response to fall - applied 
phosphorus and spring-applied nitrogen. Chamblee et al . (1953) 
indicated that the period of growth response from !1arch - applied 
nitrogen depended upon the rate of application. At the 50-pound 
rate, yield response was evident through April. \~hen 100 pounds of 
nitrogen were applied, yield increases occurred through June. 
Alexande r and McClo ud (1962) found grea ter response to nitrogen 
application in April than in June or September. However, Hedrick 
(1964) s tated that both fall and spring nitrogen applications increased 
production, depending on the rate of fertilization. In Wyoming , 
Cosper et al . (1967) found yield response from nitrogen at all seasons 
of application. 
The studies mentioned above indicate th at grasses generally 
respond to nitrogen fertilizer. In grass-legume mixtures, excess 
nitrogen tends to decrease the proportion of legume in the mixture. 
Time of fertilizer application should be related to moisture condi-
tions and to the type of fertilizer applied. 
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HETHODS AI'lD l1ATERIALS 
This field experiment was conducted on an improved grass-legume 
pasture on the USU Dai'? Farm, North Logan, Utah , during the spring and 
summer of 1970. The field is approximately level with a 1 percent slope 
toward the west. The soil is a 1 illville silt loam, well-drained, and 
is high in lime and is not affected with salt. A chemical analysis in 
the fall of 1969 ·s hOW€d 284 ppm potassium (K), 33 ppm phosphorus (P), 
pH 7.9 , and electrical conductivity 0.8 millimhos/cm. 
Experimental design 
The experiment was set up in a randomized split plot design in 
which the main plots consisted of four fertilizer levels with five 
replications. The sub-plots were four frequencies of clipping . The 
plan of the field layout is given in Figure 1. The size of each main 
plot was 40 feet wide and 44 feet long. The sub-plots were 10 x 44 
feet. A 5-foot border area was left between the main plots. 
A soil sample was taken for analysis of potassium, phosphorus, 
soluble salt, and pH in the fall of 1969. The experimental field was 
harrowed Harch 25-26, 1970, to sc~tter the manure droppings and break 
up the dry bleached forage remaining from the 1969 season. The loose 
dry hay was then raked and removed from the plo t area. 
The pasture was planted in 1968. It was well established and 
uniform in stand and grass-legume mix ture. The plots were staked with 
wooden stakes on March 27 - 30, 1970. The treatments were applied as 
F-2 
N<-+ 
F-4 F-3 F-1 
EE-4 ~-1 ~-2 C-3 C-2 C-1 C-2 C-4 C-3 ~1 ~3 ~4 ~-2-F-1 F--7 C-1 C-3 C-2 C-4 
F-4 
C-3 
C-2 
C-4 
C-1 
C-3 
C-2 
C-4 
C-1 
F ,_;l_ 
C-4 
C-1 
C-3 
C-4 C-1 
C-2 C-3 
C-3 C- 2 ~-1 ~-:-2 
F-
2 ~-3 ~-~- ~-:-l 
C-2 C-1 C-2 
C-4 C-3 C-1 
C-1 C-4 C-2 
F-J 
F-4 ~-r-1 ~-~-2 ~-~-3 
C-1 C-3 C-4 
C-2 C-2 C- 3 
C-3 C-4 C-1 
11 
Replication 
1 
Replication 
2 
Replication 
3 
Replication 
4 
Replication 
5 
Figure 1. Field plan showing the arrangement of plots and the 
t rea trnen ts . 
indicated below. For convenience, letters wil l be used to designate the 
different treatments, i.e., "F" for fertilization and "C" for clipping . 
Nitrogen fertilization 
Four levels of nitrogen fertilization were used. They included 0 , 
150, 300, and 300 (split) pounds of nitroge n per acre, applied as 
ammonium nitrate (33 1/2 percent nitrogen). In the 300-split applica-
tion, 100 pounds of nitrogen were applied at each of three dates (early 
spring and after the first and second summer harvests). The dates of 
applica tion of each of the fertilizer treatments were as shown in 
Table 1. 
Table 1. Fertilizer treatments and dates of application 
Symbol 
F-1 
F-2 
F-3 
F-4 
Treatment 
lbs . N/acre 
none 
150 
300 
300-sp lit 
Dates of appljcation 
April 
April 
April 7, June 6 or 13, 1 July 29 
1Depended on date of first summer harvest. 
In the case of the F-4 treatment, the date of the second application 
varied according to the dates of the first summer harvests. 
Clipping frequency 
Four spring clipping frequencies were practiced in the study. 
Under C-1, the plots were harvested three times during the summer. The 
13 
other treatments were : C-2, clipped on ce in the spring plus·· t hree 
times in th e summer; C-3, clipped twice .. in the spring plus three times 
in the summer; an.d C-4 , clipped three times in the spring plus three_ 
times in the summer. In the summer the plots were harvested approxi-
mately at the ear ly bloom stage of the alfalfa in the mixture. A Jeri 
plot mower was used to cut a strip 3 feet wide the full length of the 
plots (44 feet). The spring clip ping and s ummer harvest dates are 
given in Table 2. The three summer harvests are designated by "H." 
Table 2 . Dates of spring c lippings and summer harvests 
Clipping Summer harvest 
symbol Spring clipping H- 1 H- 2 H-3 
C-1 none June July 27-28 Sept. 8-9 
C-2 April June 11-12 July 27-28 Sept. 8-9 
C-3 April 7 , Ap ril 17 June 11-12 July 27-28 Sept. 8-9 
C-4 April 7, April 17, 
May 5 June 11-12 July 27-28 Sept. 8-9 
The early spring c lippings were designed to simulate early spring 
grazing for varyin g lengths of time. 
The plot area was irriga t ed by employees of the USU Dairy Depart-
me nt in connection with the irrigations on the rest of the farm . In 
general , the t ime between irrigations was too long to maintain maximum 
productivity. The first irriga tion of the season was approxima tely one 
mon th late, and there was noticeable wilting of the grasses , parti cu-
larly on the fertilized plots , before the f irs t harvest. 
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Yield data 
The forage was cut with a Jeri plot mower. Prior t o each harvest, 
the b order areas between plots were cut and the forage was c leared 
away to facilitate harvesting . A strip 3 feet wide and 44 feet lon g 
was harvested through the middle of each sub-plot. The total forage 
from this strip was weighed green in the field. Two sub-samples from 
each strip were taken for the determination of moisture percentage and 
the proportion of grasses and legumes in the misture. After weighing 
and sampling, the remainder of the plot was cut and the forage removed 
from the entire plot area. 
The total early spring clippings, and sub-samples from the s ummer 
harvests, were placed in paper bags for weighing green and drying in 
the laboratory . The samples were dried in a forced hot-air oven a t a 
temperature of approximately 70 degrees Centigrade. The dry samples 
were reweighed for determination of dry weights. 
One green sub-sample of each plot was separated by hand into 
grasses, legumes, and weeds. Following separation, the samples were 
all dried in the oven as indicated above. The weights of dry separated 
samples were recorded to determine the prop ortion of the grasses and 
legumes in the pasture mixture. In most plots, the proportion of weed 
growth was small. 
Chemical analysis for nitrate nitrogen 
The dry separated samples from clipping and fertilizer treatments 
C-1 and C-4, and F-1 and F-3, were finely ground in a \Yiley mi ll and 
stored in bottles. A 1-gram sample was used to determine the ni trate 
content by the Greweling (1960) method. 
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EXPERIMENTAL RESULTS AND DISCUSSION 
The experimental results will be presented in the following order: 
total seasonal dry weight yield , percent dry weight , per cent age of 
grasses in the grass-legume mixture, and nitrate-nitrogen content for 
C-1 and C-4 as influenced by F-1 and F- 3 treatments. 
The analyses of variance are given in the appendix in Tables 23 
through 26. Table 23 is the analysis of variance for the total 
seasonal dry weight yield. Tables 24 and 25 are the analyses of 
variance for the percent dry weight and the percentage of grasses in 
the mixture, respectively. 
The data for the green weight, including the analysis of variance, 
are in Tables 26 through 34. Tables 35 and 36 are presented for the 
proportion of grass to legume as influenced by fertilization and by 
spring clipping , respectively. 
The nitrate-nitrogen content of the forage is presented in Table 
22 for the C-1 and C-4 clippings and the F-1 and F-3 fertilizer treat-
ments. 
Time was not available to run total nitrogen; however, this will 
be run and reported later by the Department of Soils and Heteorology . 
Total seasonal yield 
The analysis of variance for the total seasonal yield (dry weight), 
given in Table 26 of the appendix, indicates a highly significant "F" 
value for all of the main effects, viz., nitrogen fertilizer, early 
spring clipping , and summer harvests. The influence of fertilizer and 
spring clipping on the forage yield at each summer harvest were also 
highly significant . There was also a significant difference between 
replications. There were nonsignificant differences for the inter-
ac tion of clipping x fertilize r, and the ef fec t of c l ippi ng and 
fert ilize r on the summer harvests. 
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Response to nitrogen f e rtili za tion. The effect of nit roge n on 
the total dry weight is presented in Table 4. The results showed that 
dry forage production increased with increase in nitrogen f ertiH zer. 
The highest yield of 5. 79 tons per ac re was ob r aine d on th e plo t s 
fertilized with 300 pounds of nitrogen (F- 3) , while the unfert1l1zed 
plots (F-1) produced only 5.04 tons per acre . These results aroe in 
agreement with research in other) areas (Birch, 1967 ; Owensby e t al., 
1970). \~hen 300 pounds of nitrogen were adde d i n s plit appl ica t ion 
(F-4) , the yield was lower than for 300 pounds (F- 3) apphed 1n one 
application. However, the y ield di fferences between 150 N, 300 N, and 
300 N split were not significant. The results indica t e n o par t icul ar 
advantage to s plitting the nitrogen application. Ha as e t a l . ( 1962) 
obtained similar r es ults . 
Response to early s pring clipping. The summer y ie l d respon&~ to 
e arly spring clipping is given in Ta bles 5 and 6 . The t otal sunnner 
yields were apparently not altered by one spring clippin& bu t t he r e 
were progressive decreases in yie ld from two (C-3) and thre e ( C-4) 
spring clipp i ngs, res pectively. This result indi ca ted t~at total 
yields may be decreased with prolonged spring grazing. 
Table shows the yield of early spring c l ippings . The highes t 
yield, 0.065 tons (dry) per acre, was ob tained in the third s pr1n g 
Table 3. Total dry weight yield for three 
summer harvests as influenced by 
replication 
Replication Total yield 
tons per acre 
1 5.40 
5. 37 
5.37 
5.55 
5. 73 
LSD 0.05 0.18 
0.01 0. 30 
Table 4. Effect of fertilizer on dry weight yield for three 
summer harvests 
Fertilization Nitrogen Total yield 
pounds per acre tons per acre 
F-1 0 5.04 
F-2 150 5. 49 
F-3 300 5. 79 
F-4 300-spli t 5.61 
LSD 0.05 0.18 
0.01 0.2 7 
1/ 
Table 5 . Effect of early spring c lipping on dry we i ght y1eld 
for three summer harves ts 
Clipping Spring clipping To t a l yie l d 
number tons per acre 
C-1 0 5 .60 
C-2 5 . 70 
C- 3 5.49 
C-4 5. 1 7 
LS D 0.05 0.15 
0. 01 0. 2 7 
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Table 6. Total seasonal dry weight yield at each summe r hdrvesL as 
influenced by spring clipping 
Clipping treatments 
Harvest C-1 C-2 C-3 C-4 Average 
tons pe r acre 
lst s ummer harvest 2.86 2. 84 2.63 2.Jl 2.66 
2nd summer harvest 1. 58 1.64 1. 61 1.63 1. 61 
3 rd sununer harvest 1.16 1.2 2 1. 25 1. 23 1. 21 
LSD 0.05 0.07 
0.01 0 . 10 
Table 7. Total dry weight yield of early spring clipping 
Clipping treatments 
Harvest Date of harvest C- 1 C- 2 C- 3 
tons per acre 
lst spring harvest April 7, 1970 - .02 . 02 
2nd spring harvest April 17, 1970 - .03 
3rd spring harvest April 28, 1970 -
--
TOTAL .02 • OS 
C-4 
.02 
. 02 
.07 
.11 
Average 
0.02 
0.02 
0. 07 
f-' 
"' 
clipping. The total yield from three spring clippings was small--
ap proximately 0.1 ton per acre. This is indicated in Table 8. 
It should be noted here that there was a considerable amount of 
bleached dry grass in the first two spring clippin gs. This dty grass 
resulted from the fall 1969 regrowth. The first two spring lippw g 
yields were estimated from the loss of moisture on dryin g in the ove n . 
The third spring clipping was essentially all green forage. The 
resul t s i ndicated for the effects of spring clipping ar e supported by 
Laycock (1962) and Cook and Stoddart (1964). 
Response at each summer harvest. The average yield of each 
summer harvest is shown in Tables 6 and 9. The highest yield of 2 66 
tons of dry hay was produced in the first harvest. The y1elds of the 
second and third harvests were much less. The largest decrease was 
obtained from the first to the second harvest. The yields 10er<: re-
duced about 39.5 percent from H-1 to H-2 and 24.8 percent trom H-2 Lo 
H-3. The differences were highly significant. 
Effect of fertilizer on each summer harvest. The ef[ect of 
fert ilizer on the dry forage yield of each summer harvest appears in 
Tab le 9. The yields were high~y signifi cant . The dat<t in4icate that 
the major yield effect of the fertilizer was produced in the firsl 
harvest (H-1). Yield variations due to fertilizer were small in the 
second harvest, and there was essentially no fertilize r yield differ-
ence in the third harvest. The results indicate that a pplied nitrogen 
affec ts primarily the first summer harvest. A similar result was also 
found by Barker (1957). The 300 pounds (split application) ot n1tro-
gen tended to be better in the third harvest; however, the dltferences 
were not sign ificant. 
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Table 8. Total seasonal dry weight yield as influenced by early 
spring clipping 
Harvests 
Clipping treatment Early spring Sununer 
tons per acre 
C-1 5.60 
C-2 0.02 5.70 
C-3 0.05 5.49 
C-4 0.11 5.17 
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;notal 
5 . 60 
s. 72 
5.54 
5.28 
Table 9. Effect of fertilizer on the yield of f or age at each summer 
harvest 
Fertilization 
Harvest F-1 F-2 F-3 F-4 Average 
tons per acre 
H-1 2.38 2.73 2.80 2 . 72 2 . 66 
H-2 1.46 1. 58 1. 75 1.65 1.61 
H-3 1.19 1.18 1. 23 1. 25 1. 21 
LSD 0 . 05 = 0 . 07 
0 . 01 - 0 . 10 
Gawai (1967) stated that the average dry forage yields decreased 
respec tively from the first harvest to the fourth i n a four- cllpping 
schedule, and to the fifth harvest in a five-clipping schedule at all 
lertilizer treatments. The results he re are similar, excep t there was 
a more marked reduction between the first and second summer harvests . 
Effect of spring clipping on each summer harvest . The effect of 
spring clipping on the dry weight yield at each summer harvest 1s pre-
sented in Table 6. The data indicate that the effects of spring 
clipping were reflected almost entirely in the first summer harvest 
Here, the yie lds were progressively decreased from the non-clipped 
plots (C-1) through those clipped three times (C-4) in the sp<Ing . ln 
the second and third sun~er harvests, there was little indication ct 
effects from spring clipping. The lower yields due to spring clippings 
probably resulted from a partial exhaustion of the fo od reserves in th e 
roots . Apparently, this was corr~ cted during the period the crop was 
produclng the first summer harvest . This restoration of food reserves 
and recovery of plants depend on the time between cuttings. Burton et 
al. (1969) concluded that the longer the cutting interva l , the higher 
the yield. A similar result was also indicated by Parsons and Davis 
(1960). 
Interaction of c lipp ing x fertilizer. The interacti on ot clipping 
x ferti lizer on the total yield of dry forage is shown in Table 10 . 
The "F" value of this interaction was not significant. However, some 
interesting points are noted. The highest yield for each clipping 
treatment was obtained with 300 pounds of nitrogen applicotion (F-3) . 
The C-2 averaged higher yields than the other treatments for all th e 
22 
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Table 10 . Total dry weight yield for th<ee 
summer harvests as influenced b y 
clipping and fertilizer 
Fertilization 
Clipping F-1 F-2 F-3 F-4 
tons per acre 
C-1 5 . 28 5 .49 5. 88 5.46 
C-2 5 . 22 5. 73 5.91 5.91 
C-3 4.92 5.55 5.88 5.55 
C-4 4 . 71 5.19 5.46 5.33 
11 F11 va l ue N. S. 
fertilizer treatments , except check treatment (F-1) . A s1milar spting 
clipping effect tJas apparent at all fertilizer levels . The lmoesc 
production of 4. 71 tons of dry forage per acre was obtained with n o 
fertilizer and with three spring clippings. The highes t: y1eld, 5.91 
tons, was recorded where 300 pounds N were applied on plots clipped 
once in the spring; however, the difference between no cl1pping and 
one spring clipping was not significant . 
Influence of fertilizer and spring clipping on eac.h SUillih r 
harvest. The yield of dry forage at each sui!Uner harvest as infl uenced 
by fertilizer and spring clipping is presented in Table 11. The "}" 
value for the analysis of variance was not significant . The dat:d shvw 
again that the effects of spring clipping and fertilizer dre refle~ted 
primarily in the first summer harvest. Furthermore, chere was no 
advantage to splitting the application of nitrogen . 
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Table 11. Yield of forage at each summer harvest as influen ~ed by 
fertilizer and spring clippinga 
Fertilization 
Harvest Clipping F-1 F-2 F-3 F-4 Aver"ge~ 
... t ons per acre--dry weight 
C-1 2 . 78 2. 79 2.98 2 . 89 2 . 86 
C-2 2. 50 2.92 2.92 J.OO 2.1!4 
H-1 
C-3 2 . 23 2.78 2. 86 2.63 2.63 
C-4 2 . 00 2.45 2 .43 2.37 2.31 
Average 2 . 38 2. 73 2.80 2. 72 2.66 
C-1 1. 38 1.55 1. 74 1. 64 1. 58 
C-2 1.51 1. 62 1. 77 1.66 1.64 
H-2 
C-3 1.48 1. 59 1. 73 1.63 1 61 
C-4 1. 48 1. 56 1.77 1. 69 1. 63 
Average 1. 46 1.58 1. 75 l. 65 1. 61 
C-1 1.12 1.16 1.16 1.21 1.16 
C-2 1. 21 1.18 1.23 l. 25 1.22 
H-3 
C-3 1.23 1.19 1. 28 1.28 1 25 
C-4 1. 21 1.18 1.25 
.!..:.Y. 1. 2J 
Average 1.19 1.18 1.23 1.25 l. 21 
If Raw field and laboratory data are on file in the office of Paul D. 
Chris tens en, Professor of Soils, Department of Soils and t1eteorology, 
~tah State University, Logan, Utah. 
"F" value ~ N.S. 
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Percent dry weight 
Response to nitrogen fertilization. The effect of appl1ed nitro-
gen on the percent dry weight is presented in Table 12. The plo t s with-
out nitrogen fertilizer (F-1) gave the highest percentage of dry weight 
follow ed by F-2 and F-4, in that order. The plots with 300 pounds N 
per acre produced the lowest percentage dry weight . The "F" value is 
highly significant. The results indicate that nitrogen fertilizer 
stimulates plant growth and increases succulence . In this study, as 
the rate of N increased, the percent dry weight decreased. In other 
words , as more N was applied, there was more moisture in the forage . 
Further verification of this was shown in the 300 -pound N t reatments . 
The plots with split application (F-4) produced forage with a higher 
percentage of dry weight than the plots treated with 300 p ounds N in 
one application . 
Response to s p ring clipping. The data showing the e ffect of spring 
clipping on the percentage of dry weight are given in Table 13. The 
differences were highly significant. The treatments with no spring 
c lipping (C-1) gave the highest percentage dry weight. ln the C-1 
treatment, the plots were clipped only in the summer, so the s tands 
were older than the other treatments . This probably a cc ounts for the 
greater succulence in the forage on the plots clipped in the spring. 
Dry weight at each summer harvest. The percentage of dry weight 
at each summer harvest is presented in Table 14. The differences wer e 
highly significant. The highest average dry weight was obtained in 
the first summer harvest, followed by the thi rd harvest. The second 
harvest produced the smallest percent dry weight. 
Table 12. Effect of fe rtilizat i on on percent dry weight 
Fertilization Nitrogen 
pounds per acre 
F- 1 0 
F- 2 150 
F-3 300 
F- 4 300- split 
Average dry weight 
percent 
21.1 
20.6 
20 . 2 
20 . 3 
LS D 0 . 05 0.36 
0 . 01 0.57 
Table 13. Effec t of spring clipping on percent dry weigh t 
Clipping Spring clipping Average dry weight 
number percent 
C- 1 21.5 
C-2 1 20 . 2 
C-3 20 . 3 
C-4 3 20.2 
LSD 0.05 0. 34 
0.01 0 . 50 
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Table 14. Percent dry weight at each summer harvest 
Harvest Harvest dates 
H-1 June 5-12 
H- 2 July 27- 28 
H-3 Sep~ember 8- 9 
Table 15 . Percent dry weight at each s ummer 
influenced by fertilization 
Fertilization 
Harvest F-1 F-2 F-3 
H-1 23.0 21.3 20.9 
H-2 19.8 20.0 19.0 
H- 3 20.6 20.5 20.6 
Average dry weight 
perc ent 
21.8 
19.6 
20 .3 
LSD 0 . 05 0.33 
0.01 0.49 
harvest as 
F- 4 Average 
pe r cen t 
22.1 21.8 
19.5 19 . 6 
19.4 20.3 
LSD 0 . 05 o. 66 
0 .01 0.98 
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Influen ce of fertilizer on summer harvest. The percentage dry 
weight at each summer harvest as influenced by fertilization is pre-
sented in Table 15 (page 27) . The " F" value was highly significant. 
The effec t of fertilizer on the average percentage dry weight is 
reflected primarily in the first summer harvest . This is logi cal , 
since the yield effects from fertilizer were exhibited largely in the 
first harvest. In general, the data show that where fertilizer 
affected yields , there was a s i milar effect on moisture percentage in 
the forage. 
Influence of spring clipping on summer harvest. The influence 
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of spring clipping on the percentage dry weight at each summer harvest 
is presented in Tab l e 16 . The ~lysis of varian ce indicated the 
results were highly significant . As might be expected from the pre-
vious data, the effect of s pring clipping showed more influence on dry 
weight in the firs t summer harvest than in the second and third 
· harvests . The highest percent dry weight was obtained in the first 
summer harvest on the plots that were not clipped in the spring. 
Apparently, the dry weight i s associated with the maturity of the 
forage . 
Percentage of grasses in grass-legume mixture 
Res ponse to nitrogen ·fertilization . The effect of fertilizer on 
the percentage of grasses in the grass-legume mixture is given in 
Table 17·. The result shows that the grasses increased with increase 
in the rate of nitrogen application. The split application of 300 
pounds of nitrogen per acre (F- 4) produced a higher grass percentage 
than a single application at the same rate (F-3) . Apparently the 100 
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Table 16. Percent dry weight at each summer harvest as 
influenced by clipping 
Cli22ing 
Harvest C-1 C-2 C-3 C- 4 Average 
percen t 
H-1 2f.3 21.2 21.4 21.3 21.8 
H-2 20.9 19.2 19.0 19.2 19.6 
H-3 20.3 20.1 20.4 20.2 20.3 
LSD 0 . 05 = o. 66 
0.01 o. 98 
Table 17. Effect of fertilizer on the percentage of grasses 
Average percentage 
Fertilization Nitrogen of grass 
pounds per acre 
F-1 0 45.2 
F-2 150 55.6 
F-3 300 56.3 
F-4 300-split 59.6 
LSD 0.05 ~ 6.09 
0.01 = 9.70 
pounds of nitrogen per acre before each growth period was more condu-
c i ve to increasing the grass in the mixture . Parsons (1958), Kresge 
(1964) , and Knight (1967) found tha t increasing the fertilizer level 
increased t he percentage of grass in a grass-legume mixture. The 
legume proportion decreased with increase in the rate of nitrogen 
applicat ion. The results of Blaser and Brady (1950) and Maas et al. 
(1962) were similar. 
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Response to early spring clipping. The da t a on the effect of 
spring c lippin g on the percentage of grasses are presented in Table 18 . 
The overall effec t showed that spring clipping reduced the grasses in 
the mixtu r e . It should be noted that the f irst two spring clippings 
invol ved very lit t le l egume grow th. There was , hm•ever, considerable 
l egume in the third sp ring cl ipping. The decrease in grass brought a 
corr.es pondtng increase in the proportion of legume. 
Summer trends in grasses and legumes. The percen tage of grasses 
in each summer harves t is given in Table 19. The proportion of legume 
was lowest in the f irst summer harvest and increased in each succeed-
ing harvest . The differenc es were highly significant . TI1e increase 
in legumes is associated with the physiology of the species in the 
mixture . The cooler spring and early-summer weather is more favorable 
for the grass . The ho tter summer wea ther is more favorable for legumes. 
Influence of fertilizati on on summer ha r vest . The percentage of 
grasses at each summer harvest as influenced by fertilization is shown 
in Tab l e 20. The r es ults showed that the in fluen ce of the fe rtilizer 
was greates t in the f irst harvest. The applicati on of 300 pounds N 
resulted in the highest percentage of gr asses with 84.6 percent. In 
Table 18. Effect of spring clipping on the percentage of 
grasses 
Clipping Spring clipping 
number 
C-1 0 
C-2 
C-3 
C-4 
Average percentage 
of grass 
61.4 
52.9 
50.1 
52.3 
LSD 0.05 2.27 
0.01 3.40 
Table 19. Percent grasses in each summer harvest 
Harvest Harvest dates Average 
percent 
H-1 June 5-12 78.4 
H- 2 July 27-28 54.6 
H-3 September 8-9 29.6 
LSD 0.05 - 1.69 
0.01 2. 51 
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Table 20 o Percent grasses a t each summer harvest as 
influenced by fertilization 
Fertilization 
Harvest F-1 F-2 F-3 F-4 Average 
H-1 6 7 0 5 81. 7 84 o6 79 0 9 78o4 
H-2 42o8 55o4 47o3 62o 7 54o6 
H-3 25o4 29o 7 2 7 ol 36o 2 29 o6 
LSD Oo0 5 3o38 
Oo 01 5 02 
Table 21. Percent grasses at each summer harvest as 
influen ced by spr ing clipping 
CliJ1Eing 
Harvest C-1 C-2 C-3 C- 4 Ave r age 
H- 1 80o6 79o0 77o 2 76 0 9 78 o 4 
H-2 65 o2 52o0 47o5 53o6 54o6 
H-3 38 o5 2 7 0 7 25o 7 26o5 29 o6 
LSD Oo05 3 o38 
Oo01 5o02 
the fi rst harvest, grasses tended to be predominate in the field. 
There was approximately an even mixture of gr ass and legumes in the 
se cond ha r ves t. In the third h a rvest the mixture was predominantly 
~ 
legume. The data were highly significant. 
In the last two summer harvests, the split application of 300 
pounds N appeared to affect the percentage of grasses more than the 
o the r fer tilizer treatments. The 100- pound increment of nitrogen 
before each growth period tended to stimulate the growth of the grass 
more than the 300-pound application in the spr ing. Th s was particu-
larly true in the second and third harvests. Apparently, the effects 
of the 300-pound spring applica tion were expended in the first two 
harvests . 
Influence of spring clipping on summer harvest. The percentages 
of grasses at each summer harvest as influenced by spring clipping aze 
presented in Table 21 (page 32) . As i ndi cated previous l y , the per-
centages of grasses were highest in the first summer harvest. Spring 
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clipping had a more adverse effect on grass grm.rh than on th e legumes. 
The plots wi th no spring clipping produced the hi ghest percentage of 
grasses , and this was true for all the summer harvests. As far as 
grass percentage is concerned, one spring c lippin g was probably as 
effe c tive as two or three clippings. 
Ni trate-nitrogen content of the forage 
The nitrate- nitrogen contents of grass, legume, and the mixture 
are presented in Table 22 . The results showed tha t forage grown on 
plots fertilized «ith nitrogen is higher in nitrate t han the check 
plots. rn the first summer harvest, unfertilized grasses were lower 
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Table 22. Nitrate- nitrogen content at each summer harvest as influenced 
by early spring clipping and fertilizer 
Early Fertilization 
sprin g None (F- 1) 300 N I acre (F-3) 
Harvest clipping Grass Legume Mixt ure Grass Legume Mixture 
parts per million- - dry tissue 
C-1 76 452 120 6432 1796 6480 
H-1 
C- 4 104 280 160 4944 1198 4084 
C- 1 204 190 182 1618 838 1686 
H-2 
C-4 ll50 254 576 3276 992 2804 
C-1 2032 198 870 2950 278 1368 
H-3 
C-4 3152 312 968 3962 542 1262 
in nitrate than the legumes , but the reverse was true i n the forage 
from the fertilized plot s. The effects of the nitrogen fertilizer were 
strongly reflected in t he second harvest , but much l ess in the third. 
\Hlman (1970) reported that after 10 weeks the nitrate- nitrogen con-
tents of forage were respect i vely . 01 , .005 , and .002 percent for 
applications of 125 , 75 , and 25 pounds of nitrogen per acre. His study 
indicated t ha t a higher fertilize r rate produced a hi gher nitrate-
ni t rogen content. The r es ults of Wilman are s upported in this study. 
I n general , plots clipped t hree times in early spri ng (C- 4) gave 
greater nitrate- nitrogen content in the forage than the check plots 
(C-1) . 
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~'ensby et al. (1970) mentioned that plots clipped twice produced 
a highe r nitrogen level in forage regrm,th than plots clipped once or 
not at all during the growing season . Their results tend to support 
the results in this study . 
With fertiliz er application, grass contained more nitrate than 
legume for all the summer harves t s. 
Total green weight yield 
The total seasonal green we i ght yield has not been discussed in 
this study, because the writer has already reported the data on dry 
weights and percent dry weight. However, the analysis of variance for 
green weight is presented in Table 26 of the appendix. Table 27 
through Table 34 in t h e ~ppendix are the data concerning the total 
seasonal green weight. 
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SU!1MARY AND CONCLUSIONS 
A field experiment was conducted on the USU Dairy Farm at North 
Logan during the spring and summer , 1970. The soil on the experi-
mental area is Millville silt loam. The area is '"ell drained and has 
abou t 1 percent surface slope. The soil is high in potash, phosphorus, 
and lime, having a pH of 7.9. 
The study was conducted to evaluate the influence of early spring 
clipping and fertilizer (using four clipping tre acments and four 
nitrogen levels) on (a) the total seasonal yield , (b) the percentage 
of gras ses and legumes in the mixture, and (c) the quality of the 
forage as indicated by nitrate-nitrogen content. 
The results can be su!nmarized as follm•s: 
Ear~y-spring clipping decreased the yield of forage . The grasses 
were affected more than the legumes . The highest percentage of dry 
weight was found in the un ferti lized plots that were not clipped in 
the spring . The highest percentage of grasses was produced in ferti-
lized plots with no spring clipping . 
The yields of dry forage i n the early-spring clippings approxi-
mated only 0.1 ton per acre, while the losses in total y~eld due to 
spring clipping were four to five times that much. Most of the effects 
of spring clipping and nitrogen fertilization were reflected in the 
first summer harvest . Consequently , there was no advantage to splitting 
the nitrogen application. 
Forage from plots fertilized with nitrogen was higher in nitrate 
than forage f rom check plots. Legumes from unfertilized plots were 
higher in nitrate than t he grasses , but the revers e was true on the 
fertilized plots . 
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APPENDIX 
Table 23 . .Analysis of variance for dry weight 
Degrees 
of Sum of 
Sources freedom squares 
Total 239 101.89 
Replications . 49 
Fertiliz~r 21. 09 
Error (A) 12 . 38 
Clipping 1.06 
Clipping x ferti l izer .12 
Error (B) 48 1. 39 
Harves t 89 . .13 
Harvest x fertil izer 1.04 
Harvest x clipping 2 . 92 
Harvest x clipping 
x fertilizer 18 .52 
Error (C) 128 2. 76 
.* 
Significant at 0.05 l evel. 
**significant a t 0.01 level. 
Mean 
sum of 
squares 
. 43 
. 12 
.70 
.03 
. 35 
.01 
.03 
44 . 57 
.1 7 
. 49 
.03 
.02 
" F" 
value 
44 
4.00* 
23 . 33** 
11. 67** 
. 33 
2 ,228. 50•'* 
245 .00** 
1. so 
Table 24. Analysis of variance fo r percent dry weigh t 
Sources 
Total 
Replicat ions 
Fertilizer 
Error (A) 
Clippin g 
Clipping x fertilizer 
Error (B) 
Harvest 
Harvest x fertilizer 
Harvest x clipping 
Harvest x clipping 
x fertilizer 
Error (C) 
** 
Degrees of 
freedom 
239 
12 
48 
6 
6 
18 
128 
Significant at 0.01 level. 
Sum of 
squares 
. 0716 
. 0004 
. 0032 
. 0011 
.0075 
.0009 
. 0072 
. 0213 
.0053 
.0036 
. 0013 
. 0199 
Mean sum 
of squares 
. 00030 
. 00010 
. 00107 
. 00009 
.00250 
.00010 
.00015 
.01064 
.00089 
. 00060 
. 00007 
.00016 
45 
"F" 
value 
1.11 
11. 89 ** 
16.67** 
.67 
66. 50** 
5 .56** 
3 . 75*'' 
. 44 
46 
Table 25. Analysis of variance for grasses (percentage) 
Degrees Mean 
of Sum of sum of ,F" 
Sources freedom squares squares value 
Total 239 124,810.00 522.22 
Replications 1,161.65 290.41 . 82 
Fertilizer 6,939 . 38 2,313.13 6.58** 
Error (A) 12 4,216.71 351.39 
Clipping 4,422.66 1,474.22 26.94** 
Clipping x fertilizer 706.76 78.53 1.42 
Error (B) 48 2,643 . 75 55.08 
Harvest 95 , 367.03 47,683.52 1,147. 34''* 
Harvest x fertilize r 2,063.69 343.95 8.27** 
Harvest x clipping 1,292.90 215.48 5.18** 
Harvest x clipping 
x fertilizer 18 676.24 37.57 0.91 
Error (C) 128 5,319.24 41.56 
** Significant at 0 . 01 level. 
47 
Table 26 . Analysis of variance for green weight 
Degrees Mean 
of Sum of sum of ''F'' 
Sour ces freedom squares squares value 
Total 239 70 ' 771. 43 296.11 
Replica tions 435.03 108 . 76 5 . 90*'' 
Fer tilizer 3 , 489 . 39 1 ,163 . 13 63.14** 
Error (A) 12 221. 02 18.42 
Clipping 1,105 . 32 368 . 44 32 .07** 
Clippin g x fe rtilizer 93 . 61 10.40 . 91 
Error ( B) 48 551. 32 ll . 49 
Harvest 58,361.15 29,180 . 58 1, 723. 60** 
Harvest x fertilize r 2,190 . 73 365 .1 2 21. 57''* 
Harvest x clipping 1,919.84 319 . 97 18. 89** 
Harvest x c lipping 
x fert ili zer 18 237.27 13.18 • 78 
Error (C) 128 2 ,166 . 75 16.93 
**s ignificant a t 0.01 l evel. 
Table 27. Average green weight as influenced 
by replication 
Rep l ication Average yield 
pounds per 132 sq. ft. 
1 52 . 63 
53.18 
51.19 
4 54 . 79 
5 55 . 53 
LSD 0.05 1.56 
0.01 2.48 
Table 28 . Effect of fertilizer on green weight 
Fertilization Nitrogen 
pounds per acre 
F-1 0 
F- 2 150 
F-3 300 
F-4 300- spli t 
Average yield 
pounds per 132 sq. ft . 
47 . 55 
53 . 67 
57.93 
55.30 
LSD 0.05 1.40 
0.01 2.22 
48 
Table 29. Effect of spring clipping on green weight 
Clipping 
C-1 
C-2 
C- 3 
C- 4 
Spring clipping 
number 
0 
Average yield 
pounds per 132 sq. ft. 
51. 79 
56 . 78 
54 . 38 
51.50 
LSD 0 . 05 1.04 
0 . 01 1.55 
Table 30 . Gr een we ight as influence d by clipping an d fertilization 
Fertilization 
Clippin g .·F-1 F-2 F- 3 F- 4 Average yield 
pounds per 132 sq. 
C- 1 46 . 26 51.99 55.17 53.44 51.79 
C-2 50 . 52 57 . 46 60 . 76 58.37 56. 78 
C- 3 47.83 54 . 97 59 . 55 55.18 54 . 38 
C- 4 45 . 60 50 . 25 56 . 23 53 . 90 51.50 
value 
49 
ft. 
N .S . 
Table 31. Green weigh t at each summer harvest 
Harvest 
H- 1 
H-2 
H- 3 
Approximate harvest date 
June 11 
Jul y 27 
Sep t ember 8 
50 
Average yield 
pounds per 132 sq. f t. 
74.10 
50.28 
36.40 
LSD 0 . 05 1.08 
0.01 1.60 
Table 32. Green weight at each summer harves t as influenced by 
fertilization 
Fertilization 
Harvest F-1 F- 2 F-3 F-4 Average yield 
pounds per 132 sq. f t. 
H-1 62.50 77.97 81.43 74 . 75 74 . 16 
H-2 45 .06 48 .13 56.08 51. 84 50.28 
H- 3 35.11 34.92 36 . 27 39 . 31 36.40 
LSD 0 . 05 2 . 16 
0.01 3. 20 
Table 33 . Green weight at each summer harvest as influenced by clipping 
Cli in 
Harvest C-1 C-2 C- 3 C- 4 Average 
pounds per 132 sq. ft. 
H-1 74 . 60 81.58 74.55 65.92 74 . 16 
H-2 46 .00 51.92 51.53 51.66 50.28 
H-3 34. 78 36.84 37 . 08 36 . 91 36 . 40 
LSD 0 . 05 2.16 
0.01 3.20 
51 
Table 34. Green weight at each summer harvest as influenced by clipping 
and fertilizationa 
Fertili-
Harvest zation C- 1 
F-1 66.56 
F-2 76.58 
H-1 
F-3 79 . 78 
F-4 
Average 74.60 
F- 1 39 . 64 
F- 2 45.04 
H-2 
F-3 51.78 
F-4 
Average 46.00 
F-1 32.58 
F-2 34 . 36 
H-3 
F-3 33 . 94 
F- 4 
Average 34 . 78 
Spring clipping frequency 
C-2 C- 3 C- 4 
pounds per 132 square feet 
67.12 
87 . 30 
88.66 
83.22 
81.58 
48.12 
49.94 
57.10 
51.92 
36 . 32 
35 . 14 
36.52 
39.38 
36.84 
61.00 
79 . 52 
83.82 
73.84 
74.55 
46.62 
49.82 
57.26 
51.53 
35.88 
35.58 
37.56 
39.30 
37.08 
55.30 
68.46 
73.46 
66.46 
65.92 
45.86 
47.70 
58.16 
54.92 
51.66 
35.64 
34.60 
37 . 06 
40.32 
36 . 91 
Ave rageb 
62.50 
77 . 97 
81.43 
74.75 
45 . 06 
48.13 
56.08 
51.84 
35.11 
34.92 
36.27 
39.31 
aRaw field and laboratory data are on file in the office of Paul D. 
Chris t ensen, Professor of Soils, Department of Soils and Meteorology, 
Utah State Universi t y, Logan, Utah. 
b"F" value = N.S. 
Table 35. Proportion of grass to legume 
as influenced by fertilization 
ProEortion 
Fertilization Grass Legume 
lbs. N/acre 
0 0 . 4524 0 .547 6 
150 0 . 5560 0.4440 
300 0.5634 0. 4366 
300-split 0.5957 0. 4043 
Table 36 . Proportion of grass t o legume 
as jnfluenced by spring 
clipping 
Pro12ortion 
Sp ring clipping Grass Legume 
number 
0 0.6141 0. 3859 
1 0.5287 0. 4713 
0. 5014 0. 4986 
0. 5232 0. 4768 
52 
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